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Solid pseudopapillary neoplasms (SPNs) of 

the pancreas are rare exocrine pancreatic 

tumors, accounting for about 1% of 

pancreatic tumors. The first description of an 

SPN was made by Gruber Frantz in 1927, 

with a detailed pathological description 

provided in 1959. 

SPNs are most commonly found in women 

of reproductive age and are rare in children. 

However, due to advancements in medical 

technology, the detection rate of SPNs in 

children is increasing. Diagnosing SPNs can 

be challenging because the clinical 

symptoms are often non-specific, and 

standard blood tests are not useful in 

diagnosis. Preoperative diagnosis relies on 

CT or MRI imaging, with histopathology 

being the gold standard for confirmation. 

Surgery remains the primary treatment 

option for this condition, offering a long 

post-operative survival time. 

Therefore, in this report, we aim to evaluate 

the surgical outcomes of treating solid 

pseudopapillary neoplasms of the pancreas 

in children at the National Children's 

Hospital. 

METHODS 

Patients 

Eleven patients were diagnosed with solid 

pseudopapillary neoplasms (SPNs) of the 
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Children's Hospital. Methods: A descriptive, retrospective 
study of 11 patients diagnosed with pancreatic SPN and 
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clinical symptoms were epigastric and left hypochondrial 
pain (81.8%). The average tumor size was 51.3 mm (range: 
2.6-10 cm). Computed tomography (CT) imaging revealed a 
predominantly mixed structure in 9 out of 11 patients 
(81.8%). All patients underwent duodenum-preserving 
pancreatic head resection, with no severe intraoperative or 
postoperative complications. Conclusion: SPN is a rare 
pancreatic tumor with low malignancy, minimal 
invasiveness, and low rates of metastasis and recurrence. 
Thus, surgery is a safe and effective treatment method for 
children, with a low complication rate. 
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pancreatic head who underwent surgery at 

the National Children's Hospital between 

May 2022 and May 2024, with 

histopathological confirmation of SPNs. 

The inclusion criteria were as follows: 

patients, regardless of sex and age. Patients 

with histopathological types not found in the 

pancreas, incomplete medical records, or 

missing histopathological results were 

excluded. 

Methods 

A descriptive case series was conducted. All 

patients with histopathological results 

confirming pancreatic SPNs from the 

Pathology Department were recruited. The 

medical record numbers of each patient from 

the medical record storage department were 

then obtained. The clinical and laboratory 

characteristics were also recorded. 

The study indicators included sex, clinical 

classification, radiological and laboratory 

characteristics, and surgical characteristics.

Two boys and nine girls were included in the study. The median age was 10,9 (8-15) years. 

Nine patients had abdominal pain, one had loss of appetite, and one was diagnosed during a 

health check-up. 

The average tumor size was 5.13 cm (ranging: 2.6 to 10 cm). The tumor structure on CT was 

primarily of mixed type (81.8%); most tumors showed uneven contrast enhancement due to 

necrosis and intratumoral hemorrhage. (Table 1) 

Table 1. Paraclinical features 

Paraclinical features N % 

 

 

 

 

 

 

 

CT 

 

Metastasis 

Lymph node metastasis 1 9 

Other organ metastasis 0 0 

 

Tumor 

Solid 2 18.2 

Cystic 0 0 

Mixed structure 9 81.8 

 

Contrast 

enhancement 

Intense 0 0 

Mild 5 63.6 

Uneven 6 54.5 

 

Size 

< 3cm 2 18.2 

3-10cm 5 63.6 

> 10cm 2 18.2 

AFP Normal 11 100 

Serum glucose Normal (3,3-5,5 mmol/L) 11 100 

Serum P-Amylase  Normal (< 53 U/L) 11 100 

Serum Lipase Normal (7-39 U/L) 11 100 

All the 11 patients underwent open surgery. Among them, seven patients experienced no 

intraoperative complications; three cases involved pancreatic duct injury, which was managed 

with a pancreaticojejunostomy, and one case involved a common bile duct injury, which was 

repaired during the surgery. (Table 2) 

RESULTS 
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Regarding early complications, none of the children experienced bleeding, pancreatic fistula, 

bile leakage, residual abscess, or immediate post-operative death. Regarding late complications, 

one patient developed acute pancreatitis in the second week after surgery. All patients were 

assessed for postoperative pancreatic function, and none of them showed signs of endocrine 

pancreatic insufficiency. Of the nine patients assessed for exocrine pancreatic function, 3 

(33.3%) patients. (Table 2) 

Table 2. Surgical Characteristics 

Surgical Characteristics N % 

Duodenum-preserving 

pancreatic head 

resection 

With pancreatico-enteric anastomosis 3 27.3 

Without pancreatico-enteric 

anastomosis 

8 72.7 

Intraoperative 

complications 

Common Bile Duct Injury 1 9 

Pancreatic Duct Injury 3 27.3 

Postoperative 

complications 

Exocrine pancreatic insufficiency 
3 ( n = 9) 33.3 

Acute Pancreatitis 
1 9 

DISCUSSIONS 

Solid pseudopapillary neoplasm (SPN) of the 

pancreas is a rare exocrine pancreatic tumor, 

accounting for about 1% of pancreatic tumors 

[1]. It was first identified by Gruber Frantz in 

1927, and in 1959, the author detailed the 

pathology of this lesion. 

SPN of the pancreas has been referred to by 

various names in literature, including Gruber 

Frantz tumor, papillary and solid tumor, 

cystic papillary tumor, solid-cystic tumor, 

papillary cystic and solid epithelial 

neoplasm, benign or malignant papillary 

neoplasm of the pancreas, and pancreatic 

acinar cell carcinoma. Some researchers even 

categorize it under pancreatic endocrine 

tumors. 

The pathogenesis of SPN remains unclear. 

There are two main hypotheses: one suggests 

they originate from multipotent pancreatic 

cells, while the other suggests a derivation 

from female genital ridge cells [2]. Various 

reports indicate SPN primarily affects 

women of reproductive age and may have a 

genetic predisposition [3][4]. The incidence 

in children is lower than in adults, but with 

advancements in medical technology, the 

detection rate in children is increasing. 

Patients often present with nonspecific 

clinical symptoms, which may include 

abdominal pain, nausea, vomiting, palpable 

abdominal mass, or abdominal distension due 

to tumor compression of adjacent organs. 

Maimaijiang et al. reported that 50% of 

pediatric patients with SPNs were 

asymptomatic, 38.89% presented with 

abdominal pain, 22.22% had a palpable 

abdominal mass, and 11.11% had symptoms 

following abdominal trauma [1]. 

Routine blood tests, including glucose, 

amylase, and lipase, are generally not helpful 

for diagnosis. Tumor markers are typically 

normal, and SPNs are rarely associated with 

endocrine syndromes [1]. In our study, most 

patients had normal biochemical blood 

markers and normal AFP levels. 
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Ultrasound typically shows heterogeneous 

hypoechoic masses, including solid, cystic, 

and calcified components [5]. Preoperative 

diagnosis mainly relies on CT or MRI 

imaging. On CT, SPNs often appear as large, 

well-circumscribed masses with 

heterogeneous density due to internal 

hemorrhage and necrosis. Differential 

diagnosis includes pancreatic pseudocyst, 

adenocarcinoma, mucinous cystadenoma, 

mucinous cystadenocarcinoma, serous 

cystadenoma, pancreatoblastoma, and 

hemangioma [6]. CT helps evaluate the 

tumor's relationship with surrounding 

structures, lymph node metastasis, and 

distant metastasis. MRI provides superior 

soft tissue resolution, which is advantageous 

for assessing the tumor's relationship with the 

bile duct and pancreatic duct [7]. Endoscopic 

ultrasound (EUS) with biopsy is a minimally 

invasive diagnostic procedure with relatively 

low complication rates. EUS has a sensitivity 

and specificity of 56%-71% and 45%-97%, 

respectively, for diagnosing SPNs [8][9]. 

There are few studies on the use of EUS for 

staging pancreatic cystic neoplasms. 

Histopathologically, SPNs resemble 

pancreatic neuroendocrine tumors, but 

definitive diagnosis often requires 

immunohistochemical staining. Shen et al. 

found that P504S, TFE3, SOX-11, and 

progesterone receptors are valuable for 

differentiating SPNs from other pancreatic 

tumors [10]. Common markers used for 

diagnosing SPNs include Beta-catenin, 

CD10, Chromogranin, and Vimentin, with 

Beta-catenin (+) being sufficient for 

diagnosis [1]. 

Surgical resection remains the primary 

treatment for SPNs. Surgeons should aim for 

complete resection while preserving 

pancreatic function as much as possible. 

SPNs have low malignancy, limited 

invasiveness, low rates of metastasis and 

recurrence, and patients have a good 

prognosis even with metastasis or recurrence 

[11][12]. For tumors in the pancreatic head, 

less invasive surgeries such as pylorus-

preserving pancreaticoduodenectomy or 

duodenum-preserving pancreatic head 

resection can be considered. Lymph node 

metastasis is rare in SPNs, and extensive 

lymph node dissection is usually unnecessary 

even when metastasis is present [1]. 

Among our 11 patients, one case had lymph 

node metastasis; the patient underwent 

resection of the primary tumor and metastatic 

lymph nodes without extensive lymph node 

dissection. After 14 months of follow-up, no 

recurrence or further metastasis was detected. 

All patients in our study underwent open 

surgery for duodenum-preserving pancreatic 

head resection, with intraoperative 

complications in 4 out of 11 patients 

(pancreatic duct injury in 3 patients and 

common bile duct injury in 1 patient). No 

postoperative bleeding, bile leakage, 

pancreatic fistula, or residual abscesses were 

noted. According to Beger et al. [13], overall 

complication rates are similar between 

duodenum-preserving pancreatic head 

resection and conventional 

pancreaticoduodenectomy, but severe 

complications like pancreatic fistula and 

postoperative pancreatic function impairment 

are significantly reduced in the duodenum-

preserving group. 

Complete resection (R0) is considered the 

definitive treatment for SPNs. The role of 

chemotherapy in SPNs is unclear. Adjuvant 

chemotherapy is typically unnecessary after 

complete resection and is only indicated for 

distant metastasis or unresectable disease 

[1][7]. 

Overall, the prognosis for SPNs is favorable. 

Kato et al. [14] reported long-term survival 
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over 10 years for patients with unresectable 

tumors, likely due to the tumor's slow 

doubling time (765 days). Factors such as 

incomplete resection, large tumor size, 

intraoperative tumor rupture, and male 

gender are considered risk factors for 

recurrence [15][16]. Invasion, recurrence, 

and metastasis are not contraindications for 

surgery. Current reports indicate a 2% 

recurrence rate for SPNs post-surgery, which 

is significantly lower than previous reports 

(5%-15%) [3]. The average recurrence time 

is 41 months, with most recurrences 

occurring within the first 5 years, but 25% of 

recurrences occur after 5 years, underscoring 

the need for long-term management to detect 

local recurrence or distant metastasis [3]. 

Limitations of our study include a relatively 

short average follow-up period, a small 

sample size, and the need for longer follow-

up to evaluate recurrence, metastasis, and 

pancreatic function impairment post-surgery. 

 

CONCLUSIONS 

Solid pseudopapillary neoplasm (SPN) is a 

rare tumor predominantly found in young 

women. Its clinical manifestations are 

nonspecific, often leading to misdiagnosis or 

missed diagnosis. SPNs of the pancreas have 

a low malignancy potential, limited 

invasiveness, and low rates of metastasis and 

recurrence. Therefore, surgical intervention 

is a safe and effective treatment method for 

children, with a low complication rate. 
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